Growth hormone-induced reorganization of the actin cytoskeleton is not required for STAT5 (signal transducer and activator of transcription-5)-mediated transcription.
We have investigated the effect of GH on the organization of the actin cytoskeleton within the cell. Human GH (hGH) treatment (50 nM) of Chinese hamster ovary (CHO) cells stably transfected with the complementary DNA for the rat GH receptor (CHO-GHR(1-638)) resulted in a reorganization of actin filaments in the cell that was not observed upon GH treatment of the untransfected parental CHO cell line. hGH initially induced depolymerization of actin stress fibers similar in magnitude to that induced by treatment of the cells with 100 nM human insulin-like growth factor I. This loss of stress fibers was observed as early as 30 sec after addition of hGH to the medium, and maximal depolymerization of stress fibers was observed between 1-4 min after addition of hGH. This was followed by a slow, but submaximal, repolymerization of the stress fibers and the formation of localized focal filamentous actin containing complexes. Similar cytoskeletal changes were observed after hGH treatment in Swiss 3T3 fibroblasts and BRL cells stably transfected with rat GH receptor complementary DNA (BRL-GHR(1-6381)). Pretreatment of CHO-GHR(1-638) cells with wortmannin (a phosphatidylinositol 3-kinase inhibitor) and verapamil (a calcium channel antagonist) both inhibited the hGH-induced actin reorganization. The integrity of the actin cytoskeleton was not required for GH-induced STAT5 (signal transducer and activator of transcription-5)-mediated transcription, as treatment of cells with cytochalasins B and D did not alter the fold stimulation of the STAT5-mediated transcriptional response to GH. We conclude that GH induces a rapid reorganization of the actin cytoskeleton by a process requiring phosphatidylinositol 3-kinase activation and calcium influx, but this cytoskeletal reorganization is not required for the STAT5-mediated transcriptional response to GH.